Abstract. Experiments are described on shock propagation through 2-D aligned and staggered baffle systems. Flow visualization was provided by shadow and Schlieren photography, recorded by a Cranz-Schardin camera. Also single-frame, infinite-fringe, color interferograms were used. Intuition suggests that this is a rather simple 2-D shock diffraction problem. However, flow visualization reveals that the flow rapidly evolved into a complex 3-D turbulent mixing problem. Mushroom-shaped mixing regions blocked the flow into the next baffle orifice. Thus energy was transferred from the directed kinetic energy (induced by the shock) to rotational energy of turbulent mixing, and then dissipated by molecular effects. These processes dramatically dissipate the strength of the shock wave. The experiments provide an excellent test case that could be used to assess the accuracy of computer code calculations of such problems.
Introduction
Even after more than 100 years of research, there is still an avid interest in shock-induced flows. Knowledge of such phenomena is important for a variety of societal applications, such as: explosion safety analysis, high-speed aerodynamics and propulsion, compressible turbulent mixing, etc. Numerical simulations of such flows can also provide a strong impetus to develop more accurate experimental data. As a result of recent advances in computing power and the development of advanced numerical algorithms (Bell et al. 1989; Berger and Colella 1989) , it is now feasible to calculate nonsteady, three-dimensional (3-D) flows. However, verification of the accuracy of such calculations becomes more and more difficult as the complexity of the flow increases (e.g., turbulent flows). For this reason, reproducible carefully-performed experiments that are designed to elucidate fundamental flow features and mechanisms are extraordinarily important to progress in fluid dynamics. Optical visualizations are particularly useful in this regard (e.g., direct comparisons of experimental and numerical interferograms). To illustrate this methodology, the shockinduced flow in baffle systems will be discussed. This problem can be viewed as a follow-on or continuation of the comparison of experimental and numerical simulations of shock-induced flow over a single corner, as presented in the poster session of the previous symposium (Takayama and Inoue 1991). Shock diffraction through baffles has been studied in the past (Reichenbach 1962a (Reichenbach , 1962b (Reichenbach , 1968 (Reichenbach , 1992a (Reichenbach , 1992b Reichenbach and Merzkirch 1964) . Here we focus on the turbulent mixing aspects of the flow, and demonstrate that a careful interpretation of the optical visualization is required. The tests were performed in the EMI shock tube. Both aligned and staggered two-dimensional (2-D) baffle systems were employed. The incident shock Mach number ranged between values of M, == 1.2 and Ms == 1.4.
Flow visualization
Flow visualization was provided by a variety of optical techniques. Fig.1 shows some single-frame, color interferograms in the infinite-fringe mode. The undisturbed flow region in this aligned 4-baffle system appears as a uniform color. In this case, the fringes are lines of constant density (i.e., isopycnics). Using a special optical filter with two different transmission bands, two overlapping groups of fringe-systems were created in flowfield areas with density changes. Normally, interference fringes of a monochromatic light source are not distinguishable from each other. of this light-filtering method, however, an individual fringe can be identified even in a disturbed flowfield.
